




2 HEALTH PROBLEMS: PREVIOUS 12 MONTHS

cows

OFF FEED/INDIGESTION

FAITY LIVER/COW SYNDROME

UDDER EDEMA

DISPLACED ABOMASUM (LOA & RDA)

MILK FEVER

KETOSIS

MASTITIS (CLINICAL)

MASTITIS (TREATED SUBCLINICAL)

RETAINED PLACENTA

METRITIS OR PYOMETRA

.HARDWARE DISEASE

FAILURE TO CONCEIVE (BRED> 3 TIMES)

ASSISTED CALVINGS

LAME CATILE! FOOT PROBLEMS

HOCK INJURIES

CHRONIC SCOURS

PNEUMONIA

ABORTIONS:

LESS THAN 3 MO PG

3 TO 6 MO PG

GREATER THAN 6 MO PG
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3 COMMON HERD PRACTICES

,COWS

A) DRY COW THERAPY PRACTICES Y N

ALL/--__+-__----J

NONE/--__-+-__-J

SELECTIVEL.-__.J.-__--.J

PRODUCT USED: _

B) ,TEAT DIPPING

ALLt--__+-__-1

NONE
1-----4----1

SELECTIVEL-_--,--L-__--.J

P::~::::I=====:I:=====I
PRODUCT USED POST: _

PRODUCT USED PRE: _

C) DO YOU WEAR LATEX GLOVES AT MILKING?

DO ALL MILKERS?
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I=ARM'

4

I=ARM H',(

OTHER HERD HEALTH PRACTICES

A. VETERINARY HERD HEALTH VISITS Y N

weekly

twice/mo

monthly

quarterly

as neded

other

B. CALF RAISING PRACTICES

colostrum at birth from dam ......---4---....J

colostrum at birth thawed from freezer1-----+-----1

nurse on cow wI no help from dairyman '--__-.1-__---1

milk replacer1-----+-------1

whole fresh milk1-----+-------1

whole discard milk1-----+-------1

% whole fresh__%discard milk rep L-__---li...-__-l

age at weaning

<: 4 weeks
t-----+-------4

4·6 weeks1------+--_-.1

6 - 8 weeks
I------+---~

8 - 10 weeks
I-----I----....J

.> 10 weeks '--__--1....__---1
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~b~~~~I~~:dayslmo '.ii.~.mu~9i~ .••··!;!~l~!:j'Lir~~il'i~ii.I~~U~~~Y·.'
~ ••;~!:.mm .. , _

.............................. ----,--

.............................. ----

.............................. _---

' ----
.............................. ----

............................. _---

.............................. ----
.............................. _---
.............................. _---

.............................. _---

.............................. _---

.............................. _---

.............................. ----

.............................. ----

.............................. ----

.............................. ----

#' milk!
cow/day

1··.9:i··;
.'------------20)i
~---------21 :..:..

•< :.:~----------22-
23 ii.'-.--~-----

24

.............................. ----

............................. ----

, _---

.............................. _---

..... , ----

.............................. _---

............................. ----
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FARM' NUTRITIONAL

feedstuff. Ibs. fed
0/0

dry matter

:"<.:.,;, ..:,,,

::-':-:",;:)':/::::..::.: .

. lb.

dry matter
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FARM:

VAr.r.INATI()N ~y

YOUNGSTOCK
date VACCINE y

BOOSTER

N YOR N ML V.KJLLED VACCINE USED

BRUCELLOSIS (BANGS)

IBR

BVO

BRSV

LEPTa

PASTUERELLA

CLOSTIOIAL

ROTA VIRUS

CORONA VIRUS

OTHER:

I I I •.r---

I
-
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SlImm;'1rv

RUMEN pH READINGS

pH DIM
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:.::::.:::"'.'::':::":'.:.:".... :•.•.:. ' .... :; f.· ,~ •. ;,.:;": :;,;;,,:::, :"t', .. ,.:':d'CQw,com Ol~conlnue ;

Y!lk'l::iiC;£i,iliiliIIi)j}, .·.~f'i1fS stal1O'!q~fJlil~;mii1f!!!II1l11l!ri!j\:!i_'fiii1iiih"i~

:::::::::::~:r;/{:~:~:}~{::::

.. should be conducted at a time when there are no peopre in the barn

% of herd with hook bonelesion~
% of herd with pin bone injuries c=J

% of herd with hock injuries

% of herd with knee injuries B
other: describe: _
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FARM'

Strep. ago

Staph. aureus (coagulase pos.)

Non-Ag. Strep.

Colitorms

Staph. epi (coagulase neg.)

LAB RESULTS

", . .

sample sourCe Or animal # pas/neg pas/neg type other

:~lllj:.ll.j·ii.:j·.i.:·:j·.·.::·i:·:i:jl:·i!:ij"··I:···:!:;!!:::j.:·::j::··!:.;:i:i·:::::~::: resuh

describe: type test & animal 10 posineQ/other
~..;;.;.;.;~...;..;.;..;...;;.....------- .....
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Appendix 0: Laboratory Research Proposal

RESEARCH PROPOSAL

SUBMITTED TO THE MINNESOTA PUBLIC UTLITIES COMMISSION

BY Douglas 1. Reinemann, Ph.D., Associate Professor, Biological Systems Engineering,
University of Wisconsin-Madison

Morten Dam Rasmusssen, Ph.D., Senior Research Scientist, Danish Institute of Agricultural
Science, Department of Animal Health and Welfare

Milo C. Wiltbank, Ph.D., Associate Professor of Dairy Science, University of Wisconsin
Madison

Lewis G. Sheffield, Ph.D., Associate Professor, of Dairy Science, University of Wisconsin 
Madison.

Jenks Britt, DVM, Associate Professor of Veterinary Medicine, University of Wisconsin
Madison

The proposed study has four major objectives:

Investigate immune function response to continuously applied, low-level voltage. The
highest priority question emerging from the science advisors report is the possible
adverse effects of continuous exposure to low level voltage and current. The
presumed pathway of exposure is hoof-hoof step potential.

Compare dairy cow sensitivity to voltage applied hoof-hoof with muzzle-hoof pathways.

Investigate the relationship between behavioral responses previously observed and other
physiological methods- of quantifying stressors.

Compare responses to low voltage exposure to other acute stressors.

Three experiments are proposed to meet these objectives. Two types of voltage and current
exposures would be performed. Short-term exposure (from 1 to 10 minutes) would be used for
Parts I and II and objectives 2, 3, and 4. Longer-term (2-week) continuous exposure would be
used for Part III and objective 1.

.
Part 1. Short-term exposure, hoof-hoof sensitivity testing, and comparison of hchavioral to

physiological responses

Short-term acute exposure experiments will be performed to establish the relationship between
sensitivity to hoof-hoof and muzzle-hoof pathways. There has been very little work don~ to
document hoof-hoof exposures yet this is a common exposure pathway in the field. Previous
methods have relied primarily upon behavioral response as an indication of the sensitivity
threshold to electrical exposure. Behavioral responses have also been used several other
researchers to measure the threshold response to voltage exposure. As stated in the science



released in response to environmental stress.

All of the above assays are straightfof\vard, and the necessary reagents for RIA and EUSA are
readily available. These measures typically have coefficients of variation of 25-30%. For
replication of 8-1 0 animals per treatment, this would correspond to detecting a 50-60% change in
hormone concentration. The concentrations of the hormones measured typically double (or
more) in response to stress, so the experiment should readily detect important differences.

These experiments will test whether direct physiological measures of stress occur at voltage and
current levels below those at which behavioral responses can be measured. This would help to
clarify the applicability of previously documented behavioral measures of response to voltage
and current.
Part II. Comparison of treatments applied during milking
The treatments for these experiments will be applied in one of the milking stalls at the UW Dairy
Cattle Research and Instruction facility during milking. Treatments will be applied over 4
cons~cutive days using a Latin square design with 8 cows per experiment and 2 cows per
treatment group. The treatments applied will be:

Control
Hoof-hoofvoltage exposure below sensitivity threshold
Milking machine induced stress
Combined low voltage and milking machine stress.

The response measures will be:
Hoof lifting during milking
Average and peak milk flow during milking
Pounds of milk yield
Milking time

Cows will be directed into one of the four milking stalls equipped with the experimental
apparatus. Cows not involved with the experiment will be milked in the other 3 milking stalls
during the experiment so that' normal' milking routines will not be interrupted. The order in
which cows enter the milking area will be recorded and the time taken for the cow to move from
the entrance gate to the parlor into the milking stall will measured. Reluctance to enter the
milking stall may provide a measure of carry over effects of treatments. The level of voltage
exposure will be 1/2 to 1 volt (l - 2 milliamp). This is below the level of concern established by
previous research and adopted by the State of Wisconsin, Public Service Commision in their
stray voltage rule.

Frequency of hoof lifting and kicking during milking have been suggested as measure of cow
discomfort during milking. These are likely to be sensitive measures for hoof-hoof voltage
exposure. The milk letdown reflex is influenced by stresses experienced during milking.
Discomfort during milking may decrease both the peak and average milk flow rate during
milking, increase the time taken to remove the milk and increase the amount of milk remaining
in the udder after machine milking.

The results of these experiments would provide valuable information on the relative effects
voltage exposure and other common stresses in the animal environment such as sub-optimal
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determined. PhytohemJggluulnin Jnd concJnJ'v'alin A Jcti'v'Jte IJrgely T lymphocytes, poke\'v'eed
mitogen T and B lymphocytes and S. aureus cells B lymphocytes. After 72 hours, I mCi 3H
thymidine wil! be added, cells incubated an additional 4 hours and cells harvested using a 96
well plate harvester. Incorporation of 3H-thymidine into DNA will then be used as an index of
mitogenesis.

To assess immunoglobulin production (Lane et al., 1979), 3x I06 cells will be suspended in 300
m! media. Cells will be treated with or without poke\veed mitogen for 5-10 dJys and
immunoglobulin production assessed by ELISA, using antibodies against specific bovine
immunoglobulins.

To assess oxidative burst (Trush et aI., 1978), chemiluminescence in response to standard
activators of macrophage and neutrophil function will be used. Leukocytes (l06)will be placed
in 0.5 ml phenol red free Dulbecco's Modified Eagle's Medium (DMEM) containing 100 mg/ml
luminol. Baseline luminescence will be assessed after 10 minutes incubation. Next, 0 or 10
ng/ml phorbol myristate acetate (PMA) will be added, cells incubated 1 minute and light
emission detennined again. The difference will be used to estimate PMA-induced
chemiluminescence. Specificity will be assessed by measuring superoxide production on
randomly selected samples, using reduction of cytochrome c (Badwey et aI., 1979) as well as
phagocytosis and intracellular killing of opsonized S. aureus (Leijh et aI., 1979).

These assays are rapid, relatively inexpensive, routine and provide important initial infonnation
on immune system function. Lymphocyte mitogenesis (blastogenesis) is a well-documented
response to lectins, and is generally recognized as a useful measure of systemic immune
function. Chemiluminescence is widely used as a measure of respiratory burst in phagocytic
cells, a key event in phagocytosis and intracellular killing of bacteria. These two measures
together will provide important measures of l'ymphocyte and phagocyte function in response to
various treatments.

Obviously, the above measures are not exhaustive. In addition to the proposed measures, a
variety of others, such as cytokine expression, response to in vivo antigen challenges or NK cell
activity could also be measured. However, the proposed measures represent several of the major
immunological processes, and are likely to be altered if systemic immune function is suppressed
by the treatments. If these basic measures of immune function are altered, additional studies to
detennine the mechanisms of alteration in more detail could then be undertaken.

In a recently completed study (unpublished) we used the above measures of bovine immune
function, and observed that error variation was 10-15% for most measures. Using 8-10 animals
per treatment, this would allow us to detect differences of 15-20%, which is in the range
cUll~iJcrc.:J pilY~lOioglcdilY rc.:lC\alll [ur l!lc.:se lIleaSUleS (~ee, lur example, Kellrii el ai., i 969a, b;
Weigel et aI., 1992).

Because samp:cs calUlol bc stured [or illliliullulogy measUlc:., a technician must bc a\ailablc
during the times when experiments are in progress. Samples for hormone assays can be stored
prior to analysis. A full-time technician will collect samples ~md perfonn immediate immune
function assays, as well as to perform honnone assays on stored samples when samples are not
being collected. Additional houriy labor will e used to assist in sampling and reagent
preparation.
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ESTIMATED BUDGET

Lab Technician, 14 months
Research Assistant Y2 time for 16 months
Hourly laband technical assistance, 1/3 time, 16 months
Electrical monitoring and hardware, equipment and supplies
Lab Supplies, Immune and Endocrine Assay materials
Cow use fee 1500 cow-days
Travel
Office supplies, expenses and publishing costs

Danish Institute of Agricultural Science
Scientist salary and office support 4.5 months
Travel

Total from Minnesota PUC

43,550
32,760
17,740
18,000
19,700
4,500
2,400
2,500

31,500
4,800

178,550
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